abstraCt: The cosmopolitan slug Deroceras laeve (O. F. Müller) is reported from Bhutan for the first time, with the identity at one site confirmed through dissection. Here it was a minor pest of cabbage on a single farm at 2,780 m a.s.l. in north-western Bhutan. Two further, anatomically unconfirmed, records suggest that it is widespread in Bhutan. This, together with evidence that it is already widely distributed in nearby countries, suggests that it might have been in Bhutan for some time. Surveys are required to confirm its distribution and pest status in Bhutan, but current indications are that it is a very localised and occasional pest that can be readily managed through manual removal.
INTRODUCTION
Bhutan is a small mountainous Himalayan country. The agricultural sector is small but important, with 56.2% of people employed in farming (RNR 2015) . A major plant protection research and development programme was conducted in Bhutan from 1985 to 2000 (doE doE 2009), and this included the production of a checklist of insects and mites (biGGEr et al. 1988 ). Molluscs were not referred to the checklist, are not represented in the National Plant Protection Centre Collection, and to our knowledge were not recorded in reports and extension material subsequently produced during that programme. Slugs were found damaging cabbages ( Fig. 1 ) during a farm visit in 2016. Samples were sent to the first author for identification within the scope of a more general inventory of the molluscan 
MATERIAL AND METHODS
A sample of four slugs was collected on 18 October 2016 by Rieks van klinken at a small (approximately 1 ha) farm (27°54'22.3"N, 89°43'59.9"E; altitude 2,780 m a.s.l.) which is located within a few hundred meters of Gasa township, the small capital of Gasa District (also known as Gasa Dzongkhag). The rain-fed farm (Fig. 2) is located on a small plateau and was growing diverse summer crops including garlic, radish, cabbages and chili. Weather is cool temperate, with most rain falling in the summer months. Average monthly temperatures range from 3°C to 17°C. Soils were heavy, and beds were built up to maximise drainage and minimise waterlogging.
Because the genus Deroceras Rafinesque, 1820 is very speciose, and external characters are not diagnostic, dissection is necessary for a reliable identification. Three specimens (preserved in ethanol 70%, body lengths 17, 16 and 13 mm), were dissected. The anterior parts of the genital tract, in particular the size and shape of the penis, were studied. Using the largest slug, a transparent genital slide was made by transferring the organs stepwise from ethanol 70% with cochineal dye added, to ethanol 100%, then to Euparal essence/ethanol, then Euparal essence, and finally to Euparal for fixation. The smallest slug in the sample, 12 mm long in 70% ethanol, was not dissected.
RESULTS
The preserved slugs ( Fig. 3 ) are slender with a blunt dorsal keel near the end of the tail; the mantle measures a little less than half the total body size. The dorsal part of the slug is rather dark, brownish grey, with fine irregular spots. Towards the sides the animals become gradually much lighter in colour.
The three dissected slugs were all sexually mature. Two of these were euphallic, i.e. provided 
DISCUSSION
This is the first confirmed record of D. laeve in Bhutan. At this site in Gasa an average of approximately one slug per pre-heading cabbage plant was causing significant crop damage across a small field. Systematic census has not been conducted, and the National Plant Protection Centre (NPPC), responsible for plant protection research and development in Bhutan, has not received reports of widespread problems caused by slugs. However, the first author identified two additional photographic records as potentially D. laeve (Fig. 7) . One was reported by tshEtEn dukPa (Extension Agent, Gomdar Gewog) to the NPPC as a minor pest on cabbages in Samdrup District, in the extreme southeast of [339] [340] [341] [342] [343] [344] [345] 347 ). We could not locate the site of insertion of the inconspicuous penial retractor muscle and omitted it in Fig. 3 . Glandular small penial papillae, as described and illustrated by wiktor (2000), were not seen. The only clear difference between the three dissected specimens from Bhutan and the descriptions and illustrations of D. laeve by wiktor (2000) was the lack of a separate genital atrium. According to wiktor (2000: 463) the atrium is "unusually long" in D. laeve. A relatively long genital atrium is also figured for euphallic D. laeve by GittEnbErGEr et al. (1970: 136, fig. 127a ) and by CastillEjo (1997: 60, fig. 10c, d, f) . Taking the variability in the structure of the genital tract into account, we prefer to consider the small genital atrium one more variation, without further taxonomic consequences. published many records for Pakistan, where it occurs at higher altitudes in the northern half of the country. They suggested (p. 13) that "the Himalayan foothill region may be its southernmost natural occurrence in south Asia". Hlaváč (2004) published additional data regarding the occurrence in Pakistan, and it has also recently been reported from Nepal (budha et al. 2015) . Genetic studies are needed to help identify the native origin, but the existing distributional data at least suggest that D. laeve has been present, but previously overlooked, in Bhutan and Nepal for some time. It has also been reported from the Indian states of Manipur and Mizoram (ramakrishna et al. 2010) , situated roughly 450 km southeast of Bhutan. The status as introduced or native in this apparently isolated part of the range is not known.
Globally, the range of D. laeve spans very diverse habitats, from sea-level to 4,800 m and from Arctic tundra to mesic and tropical forests and fields (barkEr 1999 , CABI 2017 . It mostly occurs in moist habitats such as wet marshes and river banks where it can survive prolonged submergence, but can sometimes be found in greenhouses and as a garden pest (wiktor 2000, whitE-mClEan 2011, CABI 2017). The apparently wide distribution in Bhutan is therefore unsurprising. Elsewhere D. laeve has been reported to breed both sexually and uniparentally (barkEr 1999) . It has a very short lifecycle. dankowska (1996) reports 40 days for the complete lifecycle, i.e. the time from hatching to first egg-laying and subsequent embryonic development. Adults can survive In Bhutan it has been recorded only on cabbage. However, it is omnivorous, being able to supplement its diet of living plants and litter with faeces, carrion and even living, slow-moving animals such as earthworms and insects caught in spider webs (barkEr 1999) . Elsewhere it has been recorded from a wide range of crops, including broad beans (Vicia faba) and Brassica species in rural villages (wiktor et al. 2000 (wiktor et al. , CABI 2017 ). We would therefore expect further surveys in Bhutan to record it on a much wider range of crops. However, the apparently small scale of the outbreaks suggests that it can readily by managed through manual removal, although early intervention is advised given the short lifecycle.
